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Description 

BACKGROUND OF THE INVENTION 

The present invention relates generally to video dis- 
play apparatus employing a display device having a 
fixed two-dimensional pixel arrangement such as a liq- 
uid crystal display (LCD) device and, more particularly, 
relates to video display apparatus applicable to a plural- 
ity of kinds of video signals having different formats. 

Conventionally, a television receiver has been pro- 
posed which is capable of dealing with any one of video 
signals of a plurality of kinds of television systems (for- 
mats) having different factors such as horizontal and 
vertical synchronizing frequencies, and such television 
receiver is disclosed, for example, in Japanese Patent 
Laying-Open No. 59-104866 and Japanese Patent Lay- 
ing-Open No. 61-267469. 

Firstly, as an example of such receiver, consider a 
video display apparatus having a deflection system 
such as a CRT display apparatus. Generally, in a video 
display apparatus having a deflection system, an image 
is displayed on the screen by scanning with an electron 
beam in a horizontal direction and a vertical direction 
using the deflection system. That is, the video signal dis- 
played on the screen of CRT is a continuous signal in 
the horizontal direction while it is a discontinuous signal 
sampled at an interval between the scanning lines in the 
vertical direction and sampled at a time interval corre- 
sponding to the vertical period in the time base direction 
as well. 

A display region of an image formed on the screen 
as a two-dimensional space by such a video signal is 
determined by the distances scanned with the beam by 
the deflection system in the horizontal and vertical di- 
rections in the horizontal and vertical periods, that is, 
the deflection size, in addition to the number of scanning 
lines and the horizontal and vertical periods. 

Accordingly, in the case of selectively displaying 
video signals of a plurality of formats having different 
horizontal and vertical synchronizing frequencies, that 
is, different numbers of scanning lines (in some cases, 
aspect ratios) in a display apparatus having a deflection 
system, the display apparatus may be adapted to be 
able to change the horizontal and vertical frequencies 
in the display apparatus according to the selected for- 
mat. 

In this case, the difference in the number of scan- 
ning lines for each format does not particularly cause 
any problem for display and the difference in the aspect 
ratio can be coped with by suitably setting the horizontal 
and vertical deflection sizes. If the aspect ratios are 
largety different from each other, however, in some cas- 
es, processing such as time-base companding in the 
horizontal direction of the video signal is required in 
some degree. 

Conversely, in the case of a video display apparatus 
without a deflection system, employing a display device 



having the two-dimensional pixel arrangement fixed 
such as an LCD device, elements such as an interval 
between the scanning lines or the like are uniquely de- 
termined by the fixed pixel arrangement of the display 
5 device itself. Accordingly, in order to selectively display 
video signals of different formats on such a display de- 
vice, a special countermeasure is required to solve the 
problem concerning the difference between the num- 
bers of scanning lines or aspect ratios. 

Fig. 1 is a block diagram showing one example of 
a video display apparatus for which such a counter- 
measure is taken. Referring to Fig. 1 , the video display 
apparatus includes format converters 101a to 101 n, a 
display processing unit 103, and a display unit 104 in- 
cluding a display device having a fixed two-dimensional 
pixel arrangement such as an LCD device. Signals of 
formats 1 to n having different horizontal and vertical fre- 
quencies are selectively provided to this video display 
apparatus. 

Display processing unit 103 can only directly proc- 
ess a video signal of a specified format (in the figure, 
format 1) and cannot directly process signals of other 
formats (in the figure, formats 2 to n). Accordingly, each 
of the signals of these formats is converted into a signal 
of format 1 which display processing unit 103 can proc- 
ess, by a corresponding one among format converters 
1 01 a to 1 01 n, and is then supplied to display processing 
unit 103. Display processing unit 103 carries out 
processing such as driving processing of display unit 
104 in response to the video signal of format 1 provided 
in this way. 

In converting formats by each format converter, ba- 
sically, it is necessary to convert the horizontal and ver- 
tical frequencies of an input video signal after consider- 
ing the aspect ratio. Specifically, in format conversion, 
each format converter is required to carry out conver- 
sion processing of the number of scanning lines, com- 
panding processing of a video signal in the horizontal 
direction considering the aspect ratio, conversion 
processing of the field frequency using a frame memory 
and so on, or the like. 

In the case of the video display apparatus shown in 
Fig. 1 , the display processing such as driving of display 
unit (LCD device) 104 by display processing unit 103 
can be performed in a fixed manner regardless of the 
format of the input video signal. 

However, there is a problem that a large-scale cir- 
cuit structure is needed for the plurality of format con- 
verters. Furthermore, there is a problem that the timing 
of reading gets ahead of the timing of writing in the mem- 
ory in converting a field frequency in each format con- 
verter using a finite image memory. 

Fig. 2 is a block diagram showing one example of 
a video display apparatus for which a countermeasure 
different from that of the apparatus of Fig. 1 is taken. In 
the apparatus shown in Fig. 2, each of format converters 
201a to 201 n only performs conversion processing of 
the number of scanning lines and companding process- 
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ing of a video signal in the horizontal direction consid- 
ering the aspect ratio, and does not perform conversion 
processing of the vertical frequency, i.e., the field fre- 
quency as in the example of Fig. 1 . Accordingly, the cir- 
cuit scale of format converters 201a to 201 n in Fig. 2 
can be remarkably reduced compared with that of for- 
mat converters 101a to 101 n in Fig. 1. 

In the video display apparatus shown in Fig. 2, how- 
ever, conversion of the vertical frequency is not per- 
formed, so that the horizontal frequency of the video sig- 
nal differs for each format. Accordingly, a display 
processing unit 203 of the apparatus of Fig. 2, unlike in 
the example of Fig. 1 , cannot perform display process- 
ing of display unit (LCD device) 104 with one fixed for- 
mat. For example, as the clock frequency employed in 
a driving processing system of display unit 104 differs 
with the format of the input video signal, display process- 
ing unit 203 must change its processing operation for 
each input video signal, resulting in a problem that the 
circuit structure and the processing operation thereof 
are made complicated. 

SUMMARY OF THE INVENTION 

Therefore, one object of the present invention is to 
provide a video display apparatus, capable of dealing 
with video signals of different formats, having a simpli- 
fied structure. 

The present invention, as defined by claim 1 , pro- 
vides a video display apparatus comprising: 

a display device having a fixed two-dimensional pix- 
el arrangement; and 

processing means for selectively receiving any one 
of a plurality of video signals having different for- 
mats and applying such processing to the received 
video signal according to the format thereof as pro- 
vides a processed video signal adapted, as neces- 
sary, to said pixel arrangement of the display device 
in terms of the number of scanning lines or the as- 
pect ratio of the picture; 

characterised by: 

an image memory having a storage arrangement 
and capacity corresponding to said two-dimension- 
al pixel arrangement; 

said processing means writing data constituted by 
the processed video signal into the image memory; 
means for reading out the data written into the im- 
age memory, asynchronously with the writing oper- 
ation and in a fixed period shorter than the writing 
period using a clock of a fixed frequency which is 
asynchronous with the input video signal; and 
means for driving the display device by the read da- 
ta so as to display an image on the pixel arrange- 
ment of said display device; 
wherein said fixed period in which the contents of 



4 

said image memory are read out is set shorter than 
the shortest one among the vertical periods of said 
plurality of video signals having different formats. 

5 The preamble of claim 1 reflects the state of the art 
according to DE-A-38 36 558. 

Claims 2 to 11 are directed to embodiments of the 
invention. 

According to the invention a reading processing of 
10 a video signal from the image memory and a display 
processing of the display device can be performed in a 
fixed manner regardless of the format of the selected 
input video signal, and moreover, the circuit structure of 
the video display apparatus can be simplified. An effec- 
15 tive video display region can be located on a two-dimen- 
sional pixel arrangement of the display device without 
the reading operation getting ahead of the writing oper- 
ation of the image memory by setting a fixed period in 
which the contents of the image memory are read out 
20 shorter than the vertical period of any input video signal. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a block diagram showing one example of 
25 a conventional video display apparatus. 

Fig. 2 is a block diagram showing another example 
of the conventional video display apparatus. 

Fig. 3 is a block diagram showing the whole of a 
video display apparatus according to one embodiment 
30 of the present invention. 

Fig. 4 is a block diagram showing the details of the 
video processing and write processing unit shown in Fig. 
3. 

Fig. 5 is a block diagram showing the details of the 
35 read and display processing unit shown in Fig. 3. 

Figs. 6A and 6B are timing charts showing the writ- 
ing and reading operations into/from the image memory. 

Fig. 7 is a typical diagram for describing a displaying 
manner of the display device according to one embod- 
40 iment of the present invention. 

Fig. 8 is a block diagram showing the structure of 
the video processing and write processing unit when an 
HDTV signal is provided as an input video signal. 

Fig. 9 is a block diagram showing the structure of 
45 the video processing and write processing unit when an 
EDTV signal is provided as an input video signal. 

Fig. 1 0 is a typical diagram showing an effective dis- 
play region by the EDTV signal. 

Fig. 11 is a timing chart for describing the operation 
50 of the circuit shown in Fig. 9. 

Fig. 12 is a block diagram showing the structure of 
a read and display processing unit according to another 
embodiment of the present invention. 



55 DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Fig. 3 is a block diagram showing a video display 
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apparatus according to one embodiment of the present 
invention. Referring to Fig. 3, any of video signals of for- 
mats 1 to n is selectively provided to the input terminal 
of this video display apparatus. Various kinds of signals 
are supposed as input video signals of the different for- 
mats, such as NTSC signals, high definition television 
(HDTV) signals, some kinds of output video signals from 
a computer and so on as described later. Some cases 
may be considered where R, G, B signals are treated or 
where a luminance signal Y and two kinds of color dif- 
ference signals are treated as video components of the 
input video signals. 

The input video signal of a certain format is provided 
to a video processing and write processing unit 301 as 
well as to a format determining unit 305. Format deter- 
mining unit 305, for example, separates horizontal and 
vertical synchronizing signals from the input video sig- 
nal, detects the number of horizontal synchronizing sig- 
nals contained in one vertical period, and furthermore, 
identifies a format of the input video signal based on the 
detected number of horizontal synchronizing signals. 
The format identification information 4a indicating the 
result of this format identification is supplied to video 
processing and write processing unit 301 . If the appa- 
ratus is so adapted that an input terminal is provided for 
each signal of each format in video processing and write 
processing unit 301 , and the format designating infor- 
mation indicating the format of the selected video signal 
is applied externally (by an operator) to video process- 
ing and write processing unit 301, format determining 
unit 305 of Fig. 3 is not required. 

Video processing and write processing unit 301 ap- 
plies a necessary processing to the input video signal 
based on the above-mentioned format identifying infor- 
mation and then performs writing into an image memory 
302. Video processing and write processing unit 301 will 
be described later in detail. 

Image memory 302 has a storage capacity where 
a two-dimensional data arrangement can be constitut- 
ed, corresponding to the fixed two-dimensional pixel ar- 
rangement of display unit 1 04 including a display device 
such as an LCD, and basically one image memory is 
provided for each component of the input video signal. 
Suppose that the operation of writing into each image 
memory and the operation of reading therefrom can be 
performed in an asynchronous manner. 

Video data from video processing and write 
processing unit 301 is once arranged within the fixed 
two-dimensional space in image memory 302, and 
thereafter, is read out by a read and display processing 
unit 303. The reading is initiated by a vertical synchro- 
nizing signal 4b in the input video signal supplied from 
video processing and write processing unit 301 and per- 
formed for a fixed period of time by a clock of a fixed 
frequency. Read and display processing unit 303 further 
drives display unit 1 04 based on the video data read out 
from image memory 302, so that a corresponding image 
is displayed on the two-dimensional pixel arrangement 



of the display device (LCD). The read and display 
processing unit 303 will be later described in detail. 

Fig. 4 is a block diagram showing the details of vid- 
eo processing and write processing unit 301 shown in 
5 Fig. 3. Referring to Fig. 4, an input video signal of a cer- 
tain format is supplied to a synchronization separation 
circuit 401 and horizontal and vertical synchronizing sig- 
nals are extracted. The extracted horizontal synchroniz- 
ing signal is provided to a clock generating circuit 402 
10 and clock generating circuit 402 generates a clock hav- 
ing the phase synchronous with that of the horizontal 
synchronizing signal, for dividing one horizontal period 
into a number corresponding to an appropriate number 
of pixels, for each signal of each format, and provides 
'5 the same to a timing generating circuit 403. The vertical 
synchronizing signal 4b extracted by synchronization 
separation circuit 401 is supplied to timing generating 
circuit 403 and supplied to read and display processing 
unit 303 as a timing signal for controlling the timing of 
the start of processing in read and display processing 
unit 303 of Fig. 3 at the same time. 

Referring to Fig. 4, the input video signal is also sup- 
plied to a video processing circuit 405 after being A/D 
converted by an A/D converter 404. Video processing 
circuit 405 applies processing adapted for the two-di- 
mensional data arrangement in image memory 302 
such as a processing of converting the number of scan- 
ning lines, a video compressing processing in the hori- 
zontal direction and so on to the input video signal, and 
then, sequentially writes the input video signal into im- 
age memory 302. Timing generating circuit 403 gener- 
ates timing signals necessary for various kinds of 
processing by video processing circuit 405 based on the 
vertical synchronizing signal 4b and the clock from clock 
generating circuit 402, supplies the same to video 
processing circuit 405, generates a timing signal for writ- 
ing the video signal into image memory 302 and sup- 
plies the same to image memory 302. 

The processings (for example, a period of each kind 
of signal) of each of clock generating circuit 402, timing 
generating circuit 403 and video processing circuit 405 
are appropriately changed so as to be suitable for 
processing of the input video signal by the format iden- 
tifying information 4a from format determining unit 305 
of Fig. 3. 

As stated above, video processing and write 
processing unit 301 appropriately processes the effec- 
tive display region of the input video signal in the two- 
dimensional space so as to be adapted for the two-di- 
mensional data arrangement of image memory 302 
based on the format identifying information and writes 
the same into image memory 302. 

Fig. 5 is a block diagram showing the details of the 
read and display processing unit 303 shown in Fig. 3. 
Referring to Fig. 5, a timing generating circuit 503 gen- 
erates various kinds of timing signals based on the ver- 
tical synchronizing signal 4b supplied from video 
processing and write processing unit 301 of Fig. 3 and 
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the clock of a prescribed frequency generated by a clock 
generator circuit 502. Image data of a two-dimensional 
arrangement is read out from image memory 302 within 
a fixed period of time T (as described later) based on 
the timing signal from timing generating circuit 503 and 
provided to a video processing circuit 504. 

Video processing circuit 504 applies a necessary 
processing to the image data read out from image mem- 
ory 302 and then supplies the same to a D/A converter 
505. This processing includes a processing (so-called 
inverse matrix operation) in which video components in- 
cluding a luminance signal Y and two color difference 
signals are converted into video components of R, G, B 
signals, a non-linear processing of a video signal level 
so as to adapt the same for the display characteristic of 
display device 104, and so on. 

The processed image data is D/A converted by D/ 
A converter 505 and then supplied to a drive circuit 506 
for driving display device 104. Drive circuit 506 drives 
the two-dimensionally arranged pixels of display unit 
104 based on the supplied image data and displays a 
corresponding image. The operations of the above- 
mentioned video processing circuit 504, D/A converter 
505 and drive circuit 506 are performed based on vari- 
ous kinds of timing signals from timing generating circuit 
503. 

In this case, suppose that the period of the display 
processing by read and display processing unit 304, that 
is, the period T of the processing of reading from image 
memory 302 is set shorter than the shortest period T (n) 
among vertical periods of signals of various kinds of for- 
mats acceptable as input video signals. That is, the con- 
tinuity of time of the input video signal defined by the 
effective video display period and the blanking period is 
lost in the display processing stated above. Generally, 
in a display apparatus having a deflection system such 
as CRT display apparatus, the blanking period is also 
an essential primary factor determining an effective dis- 
play region on the screen, and therefore it is essential 
that the continuity of time of the video signal including 
the blanking period is held in displaying in order to real- 
ize a prescribed effective display region on the screen. 
In a display device including a fixed two-dimensional 
pixel arrangement without a deflection system such as 
an LCD device, however, it is not necessarily required 
to hold such continuity of time of the video signal. 

The frequency of the clock for reading of image 
memory 302 supplied from timing generating circuit 503 
is set to such a fixed value that the two-dimensional data 
arrangement within image memory 302 can be read out 
and displayed on display device 1 04 within the fixed pe- 
riod T stated above. This frequency is determined in 
consideration of the pixel arrangement, the driving man- 
ner, the driving speed and so on of display device 104 
in addition to the period T. 

Figs. 6A and 6B are timing charts showing timings 
of the operations in the embodiment described above, 
particularly, a processing of writing the image data into 



image memory 302 and a processing of reading there- 
from. 

Firstly, referring to Fig. 6A, video processing and 
write processing unit 301 of Fig. 4 processes a video 
5 signal corresponding to the effective display region and 
writes the same into image memory 302 within a period 
T (n) corresponding to the vertical period of the input 
video signal. Read and display processing unit 303 is 
triggered by the vertical synchronizing signal and reads 
out the contents of image memory 302 within a fixed 
processing period T shorter than T (n). 

As stated above, it is possible to perform a process 
for image display in a fixed manner regardless of the 
format of the input video signal by performing writing op- 
eration by video processing and write processing unit 
301 and the reading operation by read and display 
processing unit 303 with respect to image memory 302 
in an asynchronous manner and by fixing the timing of 
reading of image memory 302 to an appropriate timing. 
In other words, the processing method by read and dis- 
play processing unit 303 is uniquely determined if a driv- 
ing manner and driving speed of the display device is 
determined, and is not affected by the format (such as 
horizontal and vertical periods) of the input video signal. 

Furthermore, as the period T for the reading 
processing of image memory 302 is set shorter than the 
vertical period T (n) of any input video signal, the reading 
operation does not get ahead of the writing operation as 
far as the timings of the start of writing and reading in 
each period of processing are the same as in Fig. 6A. 

However, as the speeds of writing in and reading 
from the image memory are different from each other as 
stated above, if the timing of the start of the writing 
processing relatively deviates from that of the reading 
processing, there is a possibility that the reading oper- 
ation gets ahead of the writing operation. I n order to pre- 
vent such a situation, it is considered that image mem- 
ory 302 of a storage capacity corresponding to two pag- 
es of the screen of the display device is provided for 
each of the video components (for example R, G, B sig- 
nals) of the video signal and the memories are adapted 
to be accessed separately for the writing processing and 
the reading processing. 

As shown in Fig. 6B, however, it is possible to solve 
the above-mentioned problem with an image memory 
of a storage capacity corresponding to one page of dis- 
play screen by delaying the phase of the start of the 
reading processing with respect to the phase of the start 
of the writing processing by an appropriate period Td. 

Referring to Fig. 6B, suppose the longest period 
and the shortest period among the vertical periods of 
the signals of various kinds of formats acceptable as in- 
put video signals are T (n) max and T (n) min, respec- 
tively, the fixed period for the reading processing is T, 
and the delay period of the starting phase of the reading 
processing with respect to the starting phase of the writ- 
ing processing is Td, T and Td may be set so that the 
relationship is established as follows: 
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Td + T ^ T (n) max 



T =g T (n) min. 

As stated above, according to one embodiment of 
the present invention, it is possible to fix the structure 
and processing method of the display processing sys- 
tem even for a plurality of kinds of input video signals of 
different formats and remarkably simplify the structure 
of the video display apparatus itself by utilizing the char- 
acteristic peculiar to a display device having a fixed two- 
dimensional pixel arrangement that it is unnecessary to 
hold the continuity of time of the video signal. 

Some kinds of methods are considered for writing 
and reading processing of the image memory and the 
displaying processing of the display device according to 
the format of the input video signal and the form of the 
display device. 

A description will be specifically made below of the 
operation of a video display apparatus according to the 
present invention with the respect to input video signals 
of several formats where the details of display device 
104 are limited. 

Suppose that an LCD device is used as display de- 
vice 1 04, which is driven in a so-called active matrix sys- 
tem having 1035 lines in the vertical direction, 1000 pix- 
els per horizontal line in the horizontal direction, and an 
aspect ratio of 9:16. 

Additionally, suppose that signals of formats of the 
kinds shown below are used as acceptable input video 
signals. 

(1 ) HDTV video signal defined by BTA S-001 
The number of scanning lines: 1125 

Field frequency: 60 Hz 
2: 1 interlace scanning 
aspect ratio: 9:16 

(2) So-called EDTV video signal obtained by se- 
quentially scanning NTSC signals 

The number of scanning lines: 525 
Field frequency: 59.94 Hz 
1 : 1 non-interlace scanning 
aspect ratio : 3:4 

(3) One example of a computer output video signal 
The number of scanning lines :448 

Field frequency: 56 Hz 

1 : 1 non-interlace scanning 

aspect ratio : 3:4 

A display method for an LCD of the active matrix 
type is employed in which one line of video signal is si- 
multaneously displayed on two horizontal lines of the 
LCD and the pair of 2 lines is shifted by 1 line for each 
field as shown in Fig. 7. 

Furthermore, suppose that a luminance signal Y 
and two kinds of color difference signals are employed 



as components of the input video signals. Then, sup- 
pose that one image memory for the luminance signal 
Y and two image memories for the color difference sig- 
nals, that is, a total of three image memories are em- 
5 ployed for display, having a data arrangement corre- 
sponding to the two-dimensional pixel arrangement of 
518 lines in the vertical direction and 1000 pixels in the 
horizontal direction in view of the fact that the same im- 
age is displayed on the two horizontal lines as stated 
above. 

In a case where the HDTV video signal shown in (1 ) 
above is supplied, video processing and write process- 
ing unit 301 is structured as shown in Fig. 8 in response 
to the format identifying information 4a from format de- 
termining unit 305 (Fig. 3). Since the number of scan- 
ning lines and the aspect ratio of this HDTV video signal 
almost coincide with the number of lines in the vertical 
direction and the aspect ratio of display device 104, it is 
unnecessary to perform processing of the video signal 
before writing into the image memory such as conver- 
sion of the number of scanning lines, conversion of the 
aspect ratio and so on. Accordingly, in the circuit struc- 
ture shown in Fig. 8, the output of A/D converter 404 is 
directly written into image memory 302, skipping over 
processing circuit 405 of Fig. 4. 

Clock generating circuit 402 of Fig. 8 generates a 
clock phase-synchronized with the horizontal synchro- 
nizing signal extracted in synchronization separation cir- 
cuit 401 and for dividing the horizontal effective display 
period of the video signal into 1000 periods. 

In this case, supposing that the numbers of pixels 
corresponding to the horizontal and vertical blanking pe- 
riods are ma and na, respectively, image data of the ma- 
th and subsequent effective display pixels (1 000 pixels) 
counting from the horizontal synchronization signal is 
sequentially written into a corresponding position of the 
two-dimensional data arrangement of image memory 
302 for each of the na-th and subsequent effective dis- 
play lines counting from the vertical synchronizing sig- 
nal. 

In practice, the HDTV video signal is a signal inter- 
laced and in displaying, as stated above, the pair of the 
two lines simultaneously displaying the same video in- 
formation is shifted for each field, so that there is a pos- 
sibility that the order of the lines is changed while dis- 
playing. In order to prevent this, in the embodiment of 
Fig. 8, timing generating circuit 403 generates a signal 
8a defining whether the present field is an even-num- 
bered field or an odd-numbered field, and supplies the 
same to read and display processing unit 303. 

In a case where the EDTV video signal shown in (2) 
above is provided, video processing and write process- 
ing unit 301 is structured as shown in Fig. 9, in response 
to the format identifying information 4a from format de- 
termining unit 305. The number of scanning lines and 
the aspect ratio of the EDTV video signal do not coincide 
with the number of lines in the vertical direction and the 
aspect ratio of display device 1 04. Accordingly, there are 
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some possible configurations in which an image of an 
aspect ratio 3:4 is displayed in a two-dimensional dis- 
play region of display device 104 having the aspect ratio 
of 9:16. 

In this case, consider a case where the effective dis- 
play region (the portion with oblique lines) fully occupies 
the display region of the display device in the vertical 
direction and has an aspect ratio of 3:4 as shown in Fig. 
10. 

Firstly, as the number of effective scanning lines of 
the E DTV video signal to be displayed does not coincide 
with the number of pixels of display device 104 in the 
vertical direction, a process of converting the number of 
scanning lines is performed by processing circuit 405 
after the A/D conversion of the input video signal. That 
is, the number of effective scanning lines of the EDTV 
signal, about 480 lines/field is increased to about 1 034/2 
= 517 lines/field using a line memory 405A. In the circuit 
of Fig. 9, signal of 15 lines is generated during a period 
corresponding to each 1 4 lines of the original input video 
signal for such an increase in the number of scanning 
lines, and as a result, the signal of 480 lines/field is con- 
verted into a signal of about 514 lines/field. 

Clock generating circuit 402 generates a clock 9a 
of a frequency fa having the phase synchronous with 
that of the horizontal synchronizing signal and for divid- 
ing the effective display period in the horizontal direction 
into an appropriate number Na of pixels, supplies the 
same to A/D converter 404 and line memory 405A, as 
well as generates a clock 9b of a frequency fb being 
1 5/1 4 times the frequency fa of the clock 9a and supplies 
the same to line memories 405A and 405B. Clock gen- 
erating circuit 402 further generates horizontal reset sig- 
nals 9a' and 9b' synchronized with the clocks 9a and 9b, 
respectively, and supplies the same to line memory 
405A. 

The input video signal is sampled in A/D converter 
404 in response to the clock 9a and, furthermore, written 
into line memory 405A for converting the number of 
scanning lines in response to the clock 9a and the hor- 
izontal reset signal 9a'. The video signal once written 
into line memory 405A is read out therefrom in response 
to the clock 9b and the horizontal reset signal 9b' asyn- 
chronously with the above-mentioned writing process. 

Fig. 11 is a timing chart showing such a scanning 
line number converting process. Here, since the ratio of 
the periods th, th' of the horizontal reset signals 9a' and 
9b' is 15:14, an output video signal of 15 lines obtained 
by being time-compressed into 14/15 is read out during 
a period corresponding to 1 4 lines of the input video sig- 
nal by the asynchronous writing and reading process- 
ings of line memory 405A as stated above as shown in 
the timing chart of Fig. 1 1 . 

In such asynchronous processing, since the con- 
version of the number of scanning lines is realized by 
causing the reading processing to get ahead of the writ- 
ing processing of line memory 405A, it is necessary to 
prevent the effects by such an operation from appearing 



in the effective display screen. 

Therefore, if such a phase control is performed that 
the phase of the horizontal reset signal 9a' for writing 
into the line memory is set to be within the horizontal 

s blanking period and the phase of the horizontal reset 
signal 9b' for reading coincides with the phase of the 
writing horizontal reset signal 9a' for every 15 lines, the 
reading processing gets ahead of the writing processing 
only in the horizontal blanking period, so that the con- 

10 version of the number of scanning lines can be per- 
formed without any adverse effect to the display screen 
due to such passing operation. 

In the examples stated above, the conversion of the 
number of scanning lines is performed by the simple 

'5 passing operation, and the same signal as the signal of 
a line immediately before a line to be inserted is em- 
ployed as a video signal of the 1 line to be added and 
inserted for every 1 4 lines of the original input video sig- 
nal. However, the conversion of the number of scanning 

20 lines can be also performed by a so-called linear insert- 
ing processing in which an operational processing is ap- 
plied to a signal of several lines after conversion and the 
scanning lines are inserted to have a filter characteristic 
in the vertical direction. 

25 The numbers of pixels of the display image and the 
display device in the vertical direction coincide with each 
other by the scanning line number converting process 
as stated above. In the process above, however, the ad- 
justment of the aspect ratio is not taken into considera- 
te tion at all. 

Now, consider the adjustment of the aspect ratio in 
the following. In order to realize an effective display re- 
gion of an aspect ratio of 3:4 on a display device of an 
aspect ratio of 9: 1 6 in the manner shown in Fig. 1 0, with 

35 the conversion of the number of scanning lines, the vid- 
eo signal is time-compressed in the horizontal direction 
and the effective display region in the horizontal direc- 
tion is converted into a region corresponding to 750 pix- 
els, that is, about 3/4 of the number of pixels in the hor- 

40 izontal direction, i.e., 1000, of display device 104. 

For this process, such a frequency that the number 
Na of pixels in the effective display period in the hori- 
zontal direction is about 750 is set as a frequency of the 
above-mentioned writing clock 9a. Then, the video sig- 

45 nal read out from line memory 405A and having the 
number of scanning lines converted is written into an- 
other line memory 405B for converting an aspect ratio 
in response to the clock 9b. The video signal is time- 
compressed into 3/4 in the horizontal direction and sup- 

50 plied as a video signal of an effective display region cor- 
responding to 750 pixels by reading out the video signal 
once written into line memory 405B from line memory 
405B in response to a clock 9c of a frequency fc being 
4/3 of the frequency fb of the clock 9b supplied from 

55 clock generating circuit 402. Then, an appropriate 
number of dummy pixels are added before and after the 
video signal of 750 pixels, causing the number of pixels 
of 1 horizontal line to be 1000, and then sequentially 
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written into image memory 302. 

Writing of the video signal into image memory 302 
is started from appropriate effective line and effective 
pixels counting from the horizontal and vertical synchro- 
nizing signals in the same way as in the case of the 
HDTV signal of (1) stated above. For this purpose, a tim- 
ing signal 9d indicating the start timing of the operation 
of writing into memory 302 is supplied to image memory 
302 from timing generating circuit 403. 

With the processings described above, an image by 
the EDTV signal is written into the two-dimensional data 
arrangement of image memory 302, fully occupying the 
number of pixels in the vertical direction and keeping the 
aspect ratio of 3:4. 

Next, in a case of writing of the image output of the 
computer shown in (3) indicated above, if the display 
configuration of the image is the same as in the case of 
the EDTV signal of (2) above, basically, writing of a video 
signal into the image memory can be realized in the 
same manner as in the writing process of the EDTV sig- 
nal. For example, supposing that the effective scanning 
line number of the image output of the computer is about 
420 lines/field, the converting process of the number of 
scanning lines may be performed so that 5 lines of video 
signal are generated from 4 lines of the signal. 

The difference between the computer image output 
signal and the EDTV signal of (2) is (i) that the clock 
frequencies fa, fb and fc are different from those in the 
E DTV signal as the horizontal periods of the both signals 
are different from each other and (ii) that the ratio of the 
clock frequencies fa and fb is different from that in the 
EDTV signal due to the difference of the number of scan- 
ning lines to be converted. 

When such a processing is performed, the effective 
scanning line numberafterthe conversion of the number 
of scanning lines does not completely coincide with the 
number of vertical pixels of the display device. Gener- 
ally, however, amounts of several percent in the horizon- 
tal and vertical directions are masked in displaying in 
the display region, an error within a certain range does 
not become a serious problem in practice. 

In each case of (1 ) to (3) stated above, the scanning 
line number converting process of the video signal is 
performed so as to form an effective display region fully 
in the vertical direction of the two-dimensional pixel ar- 
rangement of the display device. However, it is also pos- 
sible to realize such a display configuration that dummy 
pixels are also provided in the vertical direction without 
converting the number of scanning lines. 

Fig. 12 is a block diagram showing the structure of 
read and display processing unit 303 for displaying the 
information read out from image memory 302 according 
to another embodiment of the present invention. 

The video signal read out from image memory 302 
is supplied to an inverse matrix operation circuit 1202. 
The inverse matrix operation circuit 1 202 converts a lu- 
minance signal Y and two kinds of color difference sig- 
nals R-Y, B-Y constituting the supplied video signal into 



R, G, B signals. 

The R, G, B signals obtained by the conversion are 
provided to a non-linear processing circuit 1203 and a 
non-linear processing is applied to the same. Originally, 

s a non-linear processing is applied to the video signal in 
consideration of the gamma characteristic of the CRT. 
However, as the display characteristic in an LCD display 
device is different from the gamma characteristic of the 
CRT, it is necessary to convert the non-linear character- 

10 istic of the video signal into a non-linear characteristic 
adapted for the display characteristic of the LCD device. 
Such a non-linear processing is realized, for example, 
using a look up table stored in a ROM (not shown). 
The R, G, B signals supplied from non-linear 

'5 processing circuit 1 203 are D/A converted by D/A con- 
verter 505 and then provided to a source driver 506A for 
driving display device 104. A gate signal for selecting 
an effective display line is separately provided to a gate 
driver 506B of LCD display device 104. The two-dimen- 

20 sional pixel arrangement formed in a matrix is selected 
by source driver 506A and gate driver 506B and a cor- 
responding image is displayed on the display device. 

The display device is not limited to an LCD device 
and the present invention is also applicable as far as the 

25 apparatus includes a display device of a two-dimension- 
al pixel arrangement having no deflection system. 

As stated above, in accordance with the embodi- 
ment of the present invention, when it is structured so 
that writing of a video signal into an image memory ca- 

30 pable of constituting an arrangement equivalent to the 
fixed two-dimensional pixel arrangement of the display 
device, and reading therefrom are performed asynchro- 
nously, administering the process time of both of them, 
'in a writing process into the image memory, it is only 

35 necessary to consider how an effective display region 
should be located within the two-dimensional arrange- 
ment of the image memory without taking into consider- 
ation the driving system of the display device. Therefore, 
it is also possible to change the display configuration on 

40 the display device and to increase the number of formats 
of the input video signals without affecting the display 
processing system only by changing or adding a write 
processing system. 

In reading from the image memory, it is only re- 

4$ quired to simply perform a process where the image da- 
ta of the image memory is transferred to a correspond- 
ing two-dimensional arrangement of the display device 
within a certain fixed period. Accordingly, it becomes 
possible to perform a process for reading and displaying 

so in a fixed manner regardless of the format of the input 
video signal as well as to employ a clock of a stable fixed 
frequency as a clock of the reading and displaying sys- 
tem. 

Afthough the present invention has been described 
55 and illustrated in detail, it is clearly understood that the 
same is by way of illustration and example only and is 
not to be taken by way of limitation, the scope of the 
present invention being limited only by the terms of the 
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appended claims. 
Claims 

5 

1 . A video display apparatus comprising: 

a display device (104) having a fixed two-di- 
mensional pixel arrangement; and 
processing means (301 ) for selectively receiv- io 
ing any one of a plurality of video signals having 
different formats and applying such processing 
to the received video signal according to the 
format thereof as provides a processed video 
signal adapted, as necessary, to said pixel ar- is 3. 
rangement of the display device in terms of the 
number of scanning lines or the aspect ratio of 
the picture; 



characterised by: 



2. 



said processing means (301) includes: 



20 



an image memory (302) having a storage ar- 4. 
rangement and capacity corresponding to said 
two-dimensional pixel arrangement; 
said processing means (301 ) writing data con- 25 
stituted by the processed video signal into the 
image memory; 

means (303) for reading out the data written in- 5. 
to the image memory, asynchronously with the 
writing operation and in a fixed period shorter 30 
than the writing period using a clock of a fixed 
frequency which is asynchronous with the input 
video signal; and 6. 
means (303) for driving the display device by 
the read data so as to display an image on the 35 
pixel arrangement of said display device; 
wherein said fixed period in which the contents 
of said image memory are read out is set short- 
er than the shortest one among the vertical pe- 
riods of said plurality of video signals having dif- 40 7. 
ferent formats. 

The video display apparatus according to claim 1 , 
wherein: 



45 



means (404,405) for selectively receiving 8. 
the video signal to be displayed from 
among said plurality of video signals hav- so 
ing different formats, 

means (401) for extracting horizontal and 
vertical synchronizing signals from said re- 
ceived video signal, and 
means (402) for generating at least one ss 
kind of clock having a phase synchronous 9. 
with that of said extracted horizontal syn- 
chronizing signal and having a frequency 



selected according to the format of said re- 
ceived video signal; and 

said reading means (303) includes: 

means (502) for generating said clock of a 
fixed frequency, and 

means (503) triggered by said extracted 
vertical synchronizing signal for reading 
the contents of said image memory within 
a fixed period in response to the clock of 
said fixed frequency asynchronously with 
the writing operation. 

The video display apparatus according to claim 1 or 
claim 2, wherein said image memory (302) has a 
storage arrangement and capacity corresponding 
to said two-dimensional pixel arrangement for each 
video component constituting said received video 
signal. 

The video display apparatus according to any pre- 
ceding claim, wherein the relative phase relation- 
ship of the start between the asynchronous writing 
and reading operations of said image memory is 
fixed. 

The video display apparatus according to any pre- 
ceding claim, further comprising means (305) for 
determining the format of said received video sig- 
nal. 

The video display apparatus according to claim 5, 
wherein said processing means (301) includes 
means for writing said received video signal directly 
into said image memory according to the result of 
the determination by said format determining 
means (305). 

The video display apparatus according to claim 5, 
wherein said processing means (301) includes 
means (405) for performing scanning line number 
conversion and time-base companding in the hori- 
zontal direction of said received video signal ac- 
cording to the result of the determination by said for- 
mat determining means (305). 

The video display apparatus according to claim 7, 
wherein said conversion of the number of scanning 
lines and time-base compounding in the horizontal 
direction are performed by writing and reading the 
video signal into/from a line memory (405A.405B) 
using a plurality of clocks having periods of a pre- 
scribed ratio. 

The video display apparatus according to any pre- 
ceding claim, wherein said reading means (303) in- 
cludes means (504) for applying a fixed signal 
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processing to the video signal read from said image 
memory. 

10. The video display apparatus according to any pre- 
ceding claim, wherein said display device (104) is 5 
an LCD device. 

11. The video display apparatus according to claim 10, 
wherein said LCD device (104) is an LCD device of 
the active matrix type. to 



Patentanspruche 

1. Videoanzeigegerat mit: 

einer Anzeigevorrichtung (1 04) mit fester zwei- 
dimensionaler Pixelanordnung; und 
einer Verarbeitungseinrichtung (301) zum se- 
lektiven Empfangen eines beliebigen unter ei- 20 
ner Mehrzahl von Videosignalen mit verschie- 
denen Formaten und zum Ausfuhren einer sol- 
chen Verarbeitung hinsichtlich des empfange- 
nen Videosignals abhangig vom Format dersel- 
ben so, dass ein verarbeitetes Videosignal ge- 25 
schaffen ist, das, in erforderlicher Weise, an die 
Pixelanordnung der Anzeigevorrichtung hin- 
sichtlich der Abrasterzeilen oder des Seitenver- 3. 
haltnisses des Bild angepasst ist; 

30 

gekennzeichnet durch: 

einen Bildspeicher (302) mit einer Speicheran- 
ordnung und einer Kapazitat, die der zweidi- 
mensbnalen Pixelanordnung entsprechen; 35 4. 
wobei die Verarbeitungseinrichtung (301 ) Da- 
ten in den Bildspeicher einschreibt, die durch 
das verarbeitete Videosignal gebildet werden; 
eine Einrichtung (303) zum Auslesen der in den 
Bildspeicher eingeschriebenen Daten asyn- *o 
chron zum Schreibvorgang innerhalb einer fe- 5. 
sten Periode, die kurzer ais die Schreibperiode 
ist, unter Verwendung eines Takts mit fester 
Frequenz, die asynchron zum Vldeoe in gangs- 
signal ist; und 45 
eine Einrichtung (303) zum Ansteuern der An- 6. 
zeigevorrichtung mittels der Lesedaten so, 
dass ein Bild auf der Pixelanordnung der An- 
zeigevorrichtung angezeigt wird; 
wobei die teste Periode, in der der Inhalt des so 
Bildspeichers ausgelesen wird, kurzer als die 
kurzeste der Vertikalperioden der mehreren Vi- 
deosignale mit verschiedenen Formaten ist. 7. 

2. Videoanzeigegerat nach Anspruch 1 , bei dem: ss 

die Verarbeitungseinrichtung (301) folgendes 
aufweist: 



- eine Einrichtung (404, 405) zum selektiven 
Empfangen des anzuzeigenden Videosi- 
gnals unter den mehreren Videosignalen 
mit verschiedenen Formaten; 

- eine Einrichtung (401) zum Entnehmen 
von Horizontal- und Vertikal-Synchroni- 
siersignalen aus dem empfangenen Video- 
signal; und 

- eine Einrichtung (402) zum Erzeugen min- 
destens einer Art von Takt mit einer Phase 
synchron zu der des entnommenen Ho- 
rizantal-Synchronisiersignals und mit einer 
Frequenz, die abhangig vom Format des 
empfangenen Videosignals ausgewahlt 
ist; und 

die Leseeinrichtung (303) folgendes aufweist: 

- eine Einrichtung (502) zum Erzeugen des 
Takts mit fester Frequenz; und 

- eine Einrichtung (503), die durch das ent- 
nommene Vertikal-Synchronisiersignal ge- 
triggert wird, um den Inhalt des Bildspei- 
chers innerhalb einer festen Periode auf 
den Takt mit Tester Frequenz asynchron 
zum Schreibvorgang zu lesen. 

Videoanzeigegerat nach Anspruch 1 oder An- 
spruch 2, bei dem der Bildspeicher (302) eine Spei- 
cheranordnung und eine Kapazitat aufweist, die der 
zweidimensionalen Pixelanordnung fur jede Video- 
komponente entsprechen, wie sie durch das emp- 
fangene Videosignal gebildet wird. 

Videoanzeigegerat nach einem der vorstehenden 
Anspruche, bei dem die Relativphasenbeziehung 
f Or den Start zwischen den asynchron ausgef uhrten 
Schreib- und Lesevorgangen betreffend den Bilde- 
peicher fest ist. 

Videoanzeigegerat nach einem der vorstehenden 
Anspruche, terner mit einer Einrichtung (305) zum 
Ermitteln des Formats des empfangenen Videosi- 
gnals. 

Videoanzeigegerat nach Anspruch 5, bei dem die 
Verarbeitungseinrichtung (301) eine Einrichtung 
zum direkten Einschreiben des empfangenen Vi- 
deosignals in den Bildspeicher abhangig vom Er- 
gebnis der von der Formatermittlungseinrichtung 
(305) vorgenommenen Ermittlung aufweist. 

Videoanzeigegerat nach Anspruch 5, bei dem die 
Verarbeitungseinrichtung (301) eine Einrichtung 
(405) zum Ausfuhren einer Umsetzung der Anzahl 
von Abrasterzeilen und einer Zeitbasiskompansion 
in horizontaler Richtung des empfangenen Video- 
signals abhangig vom Ergebnis der von der Format- 
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ermittlungseinrichtung (305) vorgenommenen Er- 
mittlung aufweist. 

8. Videoanzeigegerat nach Anspruch 7, bei dem die 
Umsetzung der Anzahl von Abrasterzeilen und die 
Zeitbasiskompansion in horizontaler Richtung da- 
durch ausgef uhrt werden, dass das vldeosignal un- 
ter Verwendung mehrerer Takte mit Perioden von 
vorgeschriebenem Verhaltnis in einen/aus einem 
Zeilenspeicher (405A, 405B) eingeschrieben und 
ausgelesen wird. 

9. Videoanzeigegerat nach einem der vorstehenden 
Anspruche, bei dem die Leseeinrichtung (303) eine 
Einrichtung (504) zum Anwenden einer festen Si- 
gnalverarbeitung auf das aus dem Bildspeicher 
ausgelesene Videosignal aufweist. 

10. Videoanzeigegerat nach einem der vorstehenden 
Anspruche, bei dem die Anzeigevorrichtung (104) 
eine LCD-Vorrichtung ist. 

11. Videoanzeigegerat nach Anspruch 10, bei dem die 
LCD-Vorrichtung (104) eine LCD-Vorrichtung vom 
Aktivmatrixtyp ist. 



Revendications 

1. Appareil d'affichage video comprenant : 

un dispositif d'affichage (104) possedant un 
agencement bidimensionnel fixe de pixels; et 
des moyens de traitement (301) pour recevoir 
selectivement Tun quelconque d'une pluralite 
de signaux viddo possddant des formats difte- 
rents et appliquer un tel traitement au signal vi- 
66o recu en fonction du format de ce dernier de 
maniere a obtenir un signal vid6o traitd adapte, 
comme cela s'avere n^cessaire, audit agence- 
ment de pixels des dispositifs d'affichage en 
termes de nombre de lignes de balayage ou de 
format de I'image; 

caracterisd par : 

une memoire d'images (302) comportant un 
agencement et une capacite de memoire cor- 
respondent audit agencement bidimensionnel 
de pixels; 

lesdits moyens de traitement (301) inscrivant 
des donndes constitutes par le signal vidto 
traite\ dans la m6moire d'images; 
des moyens (303) pour lire les donn6es inscri- 
tes dans la memoire d'images, de maniere 
asynchrone avec I'opdration d'6criture et pen- 
dant un intervalle de temps fixe inf6rieur a un 
intervalle de temps d'ecriture en utilisant un si- 



gnal d'horloge ayant une frequence fixe, qui est 
asynchrone par rapport au signal video d'en- 
tr6e; et 

des moyens (303) pour commander le dispositif 
s d'affichage au moyen des donnees lues de ma- 

niere a afficher une image sur I'agencement de 
pixels dudit dispositif d'affichage; 
(edit intervalle de temps fixe, pendant lequel le 
contenu de ladite memoire d'images est lu, 
etant regl6 a une valeur inferieure a la plus pe- 
tite des pSriodes verticales de ladite pluralite de 
signaux video ayant des formats difterents. 

2. Appareil d'affichage vid6o selon la revendication 1 , 
dans lequel : 

lesdits moyens de traitement (301) incluent : 

des moyens (404,405) pour recevoir de fa- 
con selective le signal video devant etre af- 
fiche parmi ladite pluralite de signaux video 
ayant des formats difterents, 
des moyens (401) pour extraire des si- 
gnaux de synchronisation horizontale et 
verticale a partir dudit signal video recu, et 
des moyens (402) pour produire au moins 
un type de signal d'horloge ayant une pha- 
se synchrone a celle dudit signal de syn- 
chronisation horizontale extrait et posse- 
dant une frequence choisie en fonction du 
format dudit signal vid6o recu; et 

lesdits moyens de lecture (303) comprennent : 

des moyens (502) pour produire ledit si- 
gnal d'horloge ayant une frequence fixe, et 
des moyens (503) d6clenches par ledit si- 
gnal de synchronisation verticale extrait 
pour lire le contenu de ladite memoire 
d'images pendant un intervalle de temps 
fixe en reponse au signal d'horloge ayant 
ladite frequence fixe, d'une maniere asyn- 
chrone par rapport a l'op6ration d'ecriture. 

Appareil d'affichage video selon la revendication 1 
ou 2, dans lequel ladite mdmoire d'images (302) 
possede un agencement de mdmoire et une capa- 
cite de memoire correspondant audit agencement 
bidimensionnel de pixels pour chaque composante 
video constituant ledit signal vid6o regu. 

4. Appareil d'affichage video selon Tune quelconque 
des revendications prec6dentes, dans lequel la re- 
lation de phase entre les dSmarrages des opera- 
tions asynchrones d'6criture et de lecture de ladite 
mSmoire d'images est fix6e. 

5. Appareil d'affichage video selon I'une quelconque 
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des revendications precedentes, comprenant en 
outre des moyens (305) pour determiner le format 
dudit signal video recu. 

6. Appareil d'affichage video selon la revendication 5, s 
dans lequel lesdits moyens de traitement (301) 
comprennent des moyens pour ecrire ledit signal vi- 
deo recu directement dans ladite memoire d'images 

en tonction du rdsultat de la determination eff ectu6e 
par lesdits moyens de determination de format 10 
(305). 

7. Appareil d'affichage video selon la revendication 5, 
dans lequel lesdits moyens de traitement (301) 
comprennent des moyens (405) pour executer une is 
conversion du nombre de lignes de balayage et une 
compression - dilatation de la base de temps dans 

la direction horizontal dudit signal video recu, en 
fonction du resultat de la determination effect u6e 
par lesdits moyens de determination de format 20 
(305). 

8. Appareil d'affichage video selon la revendication 7, 
dans lequel ladite conversion du nombre de lignes 

de balayage et ladite compression - expansion de 25 
la base de temps dans la direction horizontale sont 
executees par ecriture et lecture du signal video 
dans une memoire de lignes (405A, 405B), en uti- 
Nsant une pluralite de signaux d'horloge ayant des 
periodes pr6sentant un rapport present. 30 

9. Appareil d'affichage video selon I'une quelconque 
des revendications precedentes, dans lequel les- 
dits moyens de lecture (303) comprennent des 
moyens (504) pour appliquer un traitement de si- 35 
gnal fixe au signal video lu a partir de ladite memoire 
d'images. 

10. Appareil d'affichage video selon I'une quelconque 
des revendications precedentes, dans lequel ledit *o 
dispositif d'affichage (104) est un dispositif LCD, 
e'est-a-dire un dispositif d'affichage a crista! liquide. 

11. Appareil d'affichage video selon Tune quelconque 
des revendications 10, dans lequel ledit dispositif *s 
LCD (104) est un dispositif LCD du type a matrice 
active. 
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